Actin organization and hepatocyte differentiation are regulated by extracellular matrix via PI-4,5-bisphosphate in the rat.
Cell adhesion to the extracellular matrix (ECM) plays vital roles in both morphogenesis and regulation of gene expression in cells of adult organisms. How intracellular, cytoskeletal, and signaling factors connect and communicate with the ECM is a fundamental question. Using a cDNA microarray analysis, we identified phosphatidylinositol 4,5-bisphosphate (PI[4,5]P2) phosphatase mRNA as being up-regulated in hepatocytes cultured on a basement membrane matrix, Engelbreth-Holm-Swarm (EHS) gel, which led to the finding that the PI(4,5)P2 levels of hepatocytes decreased on EHS gel. These changes in hepatocytes on EHS gel were accompanied by promotion of actin depolymerization and differentiated phenotypes of the hepatocytes. Treatment with PI(4,5)P2 or a phospholipase C inhibitor, U73122, resulted in decreased mRNA expressions of albumin and hepatocyte nuclear factor 4 (HNF-4) in hepatocytes. In contrast, actin-disrupting agent gelsolin increased mRNA expressions of albumin and HNF-4. In conclusion, organization of the actin cytoskeleton via PI(4,5)P2 is involved in the regulation of hepatocyte differentiation by the ECM.